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Every regular ring circuit has a ferrod in 
the junctor unit and a ferrod in the master 
scanner assigned to it. Customer dial 
pulse receivers (CDPRs) have no ferrod in 
the junctor unit but do have one in the 
master scanner. These ferrods on the 
junctor unit have a fixed equipment 
location assignment and are not 
cross-connectable. The 37 remaining 
ferrods of the junctor unit are cabled to 
the master scanner and are 
cross-connectable on that unit. 



2. 0« 
all of 
trunks , 
digital 
via the 
single 
controll 
associat 
circuit, 
packs is 
of three 
total of 



The peripheral decoder controls 

the state relays in the junctors, 

and service circuits, based upon 

information received from the 3ACC 

peripheral pulse distributor. A 

7 -bit order is cabable of 

ing the triplet of three relays 

ed with a single peripheral 

Each of the eight FC181 circuit 

capable of controlling the triplet 

relays in eight circuits, or a 

2H state relays. 



2.0 5 The S5 power converter and its 
control circuit pack provide boosted 
talking battery. Regardless of the central 
office battery plant voltage, -5U.6 +1 
volts is always supplied to the subscriber 
loop via the junctor and CtPR. This is 
done by placing a 1-to-15 volt variable 
voltage supply in series with the normal 
-U8 volt supply. As the battery voltage 
during cotrirercial power failure gradually 
decreases, the series power supply voltage 
automatically increases just enough to keep 
the total voltage at -54.6 +1 volts. 
Boosted battery from the first network is 
also used to power the CDPRs on the control 
frame. Roosted battery is not supplied to 
the 2A line attending ferrods in the 296-6C 
rerrreed switch because the 2A line 
attending ferrods operate on 10 mA, 
boosted battery is not required in order to 
reach 1600-ohir loop resistance. 

CIPCUIT STATES 

2.06 The junctor circuit, which is 
contained on a single circuit pack, FB372, 
is able to be placed in states as explained 
in the following paragraphs. 

N ote : A line over the relay designation in 
2.07 through 2.13 indicates the relay is 
released, ie, for A B C, A is released. 



A. Open State (A E C) 

2.07 The open state coirpletely opens 
the tip and ring path through the junctor 
and allows the network to be switched dry 
(without conducting any current) when 
connecting or disconnecting lines, trunks, 
or service circuits. 



2.08 The line-to-line state furnishes 
proper supervision, transmission, surge 
protection, and boosted battery feed when 
lines are connected to both appearances 
such as during an intraoffice call. 

C. Trunk - t o-Line state and Llne-to- 

~ or A I C) 



2.09 The trunk-to-line and 

line-to-trunk states cause the network 
appearance associated with one junctor tip 
and ring terminal to be treated the same 
way as in the line-to-line state, and cause 
the other trunk connection to have only 
surge protection without battery feed or 
supervision. In line-to-trunk state, T and 
R are the line appearance and T1 and R1 are 
the trunk appearance. In the trunk-to-line 
state T1 and R1 are the line appearance and 
T and R are the trunk appearance. 
Otherwise, the two states are identical. 
On all calls involving a line and a trunk, 
one of these two states will be used for 
the talking connection. 



D. Bypass State ( A B CI 

2.01 The bypass state provides a clean 
metallic path between T and T1 and between 
p and R1. This is equivalent to a 
wire-type junctor. 



E , Audible Tone State_JA_B_gl 



2.11 The auditle tone state 
audible ringing tone from either, 
both ports, to the calling 
the system is waiting 
customer to answer. Supervision for 
abandon is done by the A-side ferrod. 



applies 

but not 

customer while 

for the called 



F. nvprfl ow Tone State (A B C V 

2.12 The overflow tone state applies 
overflow tone in the event that all of the 
network paths, trunks, or service circuits 
are busy. Supervision for abandon is done 
by the B-side ferrod. 

G. Not Us ed Sta te (A B C) 

2.13 The state with all three relays 
operated, is not used. 

SECTION II - DETA IL ED DESCRIPTION 
l x J UNCTOR - FS 1 

1.01 Three relays A, B, and C, operated 
by the peripheral decoder under program 
control, are used to provide the necessary 
circuit states for control of the circuit. 
Resistors R1 , R2, and P3 are placed in 
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series with the ceils of these relays by a 
break contact on that relay in order to 
liirit the current drain required to hold 
the relays operated and to decrease cne 
release time of the relays. 

1.02 The relays operated .uring the 
junctor states are as given in Table A. 

TAELE A 

JUNCTOR STATES 



I 

IJUNCTOF STATE 



| 

|OPFF 

I 
ILINE-TO-LIN-F 

I 
|TFUW-TO-LINE 

I 

ILINF-TO -TRUNK 

I 

| BYPASS 

I 

lAUriBLE PING 

i 

(OVEFFLOW TONE 

I 

| NOT USED 

i 



PFIAYS OPEPATEr OR RELEASEDI 
, , i 



PET. 
OPR 
PFL 
OPR 
PEL 
OPR 
R*L 
OPR 



PET. 
OPF 
OPF 
PEI 
PET. 
PEI 
CPR 
OPF 



REL 
REL 
P. EL 
REL 
OPR 
OPR 
OPR 
OPR 



1.03 A junctcr state is determined by 
the processcr-cortr oiled operation of a 
specific relay cr relays to give the 
defined states as depicted in Table A.. For 
example, relays A and F operated and 
relay C released place the the junctor in 
the line-to- line state. 

1.0U Two t^rrods associated with thin 

circuit are used to report supervisory 

changes of the connected lines to the 3A CC 

via the scan controller. 

1.05 The open state, with all three 
relays released, is the transition state 
for reconfiguring the switching network to 
connect or disconnect lines, trunks, or 
service circuits. The circuit is normally 
left in this state when it is not in use. 

1.C6 with relay A operated, the circuit 
is in the line-to-trunk state. This allows 
a local customer on the 

network-concentrator- group side of the 
junctor to te connected via the network to 
a trunk appearance on the junctor grid 
side. The supervisory ferrod, (FS 3) feeds 
boosted talking battery tc the local 
customer via the tattery-f eed inductor L1 , 
and supervises the line status. The 
contact protection network, 71, limits the 
inductive surge generated by the 2-henery 
inductance cf 11. Varistor RV1 prevents 
network 71 from attenuating voice-level 
signals because it approximates an open 
circuit until the voltage across it reaches 



30 to 50 volts. Surge protection prevents 
transients generated in the outside plant 
from causing more than 3 amperes of 
instantaneous current to flow in the 
associated remreed network contacts. This 
presumes that the carbon blocks on the 
distributing frame limit the peak voltage 
to 6*0 volts. 

1.07 with only relay B operated, the 
junctor is placed in the trunk-to-line 
state and the appearances of the trunk and 
line are reversed in relation to the 
junctor. Due to the folded design of the 
network, there is no fixed relation between 
the direction of call (incoming or 
outgoing) and the side of the junctor to 
which the trunk is connected. 

1.08 With relays A and B operated, the 
junctor is placed in a line-to-line state 
and the circuit connects two local 
customers via the network and performs 
supervision of both lines. 



1 .09 With rel 

and B released, 
bypass state, w 
connecting networ 
This state is us 
connection to con 
ground test. The 
this state anytim 
multif requency 
transmitter, dia 
ringing circuits, 
at the service ci 



ay C operated, and relay A 

the circuit is in the 

hich is a metallic path 

k tip and ring terminals. 

ed prior to every talking 

duct a false cross and 

junctor is also placed in 

e it is used with a CDPP, 

(MF) receiver, MF 

pulse transmitter, or 

Supervision is conducted 

rcuit. 



1.1" with relays A and C operated, the 
junctor is placed in the audible tone 
state. Ferrod sensor <* associated with L-- 
and H-- monitors in either direction, but a 
path is connected to only one side of the 
junctoi circuit while usinn this? nt-.itr. 

1.11 With relays B and C operated, the 
junctor is placed in its overflow tone 
state. Ferrod sensor 1 associated with 
L1-- and HI— detects the call status while 
the circuit is applying overflow tone in 
either direction. While in this state a 
path is connected to only one side of 
junctor circuit. 



the 



2.;. FEFROD SCAWjEF_-_FS_3 

2.01 The ferrod scanner functions under 
control of the 3 A central control (3 A CC) 
via the frame input/output circuit (FTOC) 
and the scanner portion of the peripheral 
control circuit. 

2.02 Each point to be scanned is 
connected to a current sensing device 
called a ferrod sensor. The ferrod 
consists of a ferrite stick which is wound 
with a pair of control windings. The 
control windinas are connected in series 
with the circuit to be supervised. A 
single-turn interrogate winding and a 
single-turn readout winding are threaded 
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through two holes in the center of the 
ferrite stick. 

2.0 3 The iragnetic coupling between the 
interrogate and readout windings is 
determined by the magnetic state of the 
ferrite stick. When current flows in the 
control windirgs, the ferrite stick is in a 
saturated iragnetic condition. When no 
current flows in the control windings, the 
ferrite stick is in a nonsaturated magnetic 
condition. 



2. "4 To determine th 
ferrod, an SCO-mA bipolar 
to the interrogate wind 
negative ha If- cycle of 
pulse is used to reset the 
its maxiiruir negative 
state. The 1-USEC pcsit 
the interrogate pulse is 
the magnetic state of the 



e state of a 
pulse is applied 

irg. The 1-USEC 
the interrogate 
ferrite stick to 

magnetic remnent 

ive half-cycle of 
used to readout 

ferrite stick. 



2.05 When the control windings are not 

energized, the interrogate pulse changes 

the magnetic state of the ferrite stick. 

Changing the iragnetic flux induces a 

noirinal voltage cf 200 millivolts in the 

readout windirg. This readout is a logical 

0. When the control windings are 

energized, the interrogate pulse does not 

change the iragnetic flux of the ferrite 

stick because it cannot overcome the state 

established by the ccntrol windings. 

Therefore, practically no voltage is 

induced in the readout winding (less than 

25 millivolts) . This readout is a 

logical 1. Thus, when an interrogate pulse 

is applied, the presence or absence of a 

readout puis* indicates whether there is ,i 

current ilow in tho ccntrol windings. If 

the circuit being observed is, for 

instance, a customer line, the on-hook 

(open) condition results in a and the 

off-hook (closed) condition results in a 1 . 

Because these output voltages are quite 

low, it is very important that lead dress, 

pairing, and twisting be maintained. If 

this is not carefully adhered to, excess 

noise can be anticipated. Ps an additional 

precaution, all critical scan points are 

scanned twice or software bit protection is 

used. 

2.0 6 The scar control (SC) interface 
with the ferrod array is a Fair of wires 
from each transformer in the interrogate 
matrix to the interrogate winding of a row 
of ferrod sensors, '"he bipolar interrogate 
pnl:;*' if; locjcd through two i:«*fi ol ciqtit 
ferrods to make one ferrod rcw on leads KPP 
(24 - 31 ) P/"J . The readout windings 
of each row of 16 ferrod sensors are 
connected to data detectors in the SC. The 
readout pulitf ot each forrod sensor is 
looped throuqh 32 ferrods. The ferrod 
array is not duplicated but can be accessed 
by either system ccntrcl 3 cr 1. 

2.07 m order to be able to remove a 
ferrod circuit pack C?C182, ?C183) without 



completely disrupting all scanning on a 
network frame, 15 -ohm resistors are placed 
across the connector terminals. These 
resistors provide continuity in the readout 
loop when a ferrod circuit pack is 
unplugged. Unplugging more than one 
circuit pack at a time should be avoided. 



PERIPHERAL DECODER 



^S 4 



3.01 Two peripheral decoders (PD) are 

mounted together on one FC181 circuit pack. 

The two PDs control 2" outputs and are 

referred to as a peripheral decoder qroup 

(PHf;) . 

3.02 The data is transmitted in the 
serial bipolar pulses from the PPD to the 
PD. 

3.03 The PD consists of the following: 

(a) Transformer 

(b) Shift register 

(c) A 1-out-of-4 translator 

(d) "our buffers 

(e) 12 output circuits. 

3.04 Incoming pulses are detected by 
the transformer and placed into the 7-bit 
shift register. These tits are received 
sequentially. 

3.05 Upon receipt of the last data bit, 
the shift register gates the stored 
information into one of the four buffers. 
The start bit and the stop tit in an crder 
are always a 1 . 

3.06 Within each buffer, the necessary 
circuitry is provided to receive the data 
from the shift register and, according to 
the data received, control three state 
relays. The relays are typically located 
on one trunk, junctor, or service circuit. 
These circuits must contain their own 
internal diode-surge protection. 

3.07 The peripheral decoder can also 
light lamps or operate any device that does 
not require more than 45 mA at -48 volts. 



3.08 The power required to 
logic is obtained from a 
-7 volt dc switched requlator 
thf I'X'ini circuit p.ick. 
overlapping-groundinq-ltad ar 
used to minimize the qround 
prevent problems that could 
qround induced noise inter fer 
logic. 

4 . BATTERY BOOST - gS_S 



4.01 The battery boost power is 
supplied by an S5 dc-to-dc converter 
(SE/CD-8225C-01) and battery boost 



operate the 
48 volt dc to 
mounted on 
A H|ircial 
ranqeroent is 
impedance and 
be caused by 
rinq with the 
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auxiliary board, FB401. A single FB401 
controla the function of both 85 converters 
on a network frame. Each S5 is able to 
supply 2.9 +.5 amperes, at between 1 volt 
and 11.1 +1 volts, to convert the central 
office battery (-42.75 volts J -o 
-52.5 volts) into a regulated 54.6 jri volt 
supply. 

4.0 2 The auxiliary tjard, FB401 
supplies +5 volts with respect to -54 volts 
(ie, -49 volts) as a precioion reference 
(♦5 volts REF) and also +24 volts with 
respect to -54 volts (ie, -30 volts) as a 
converter start indication (24ST) . 

4.03 The auxiliary board, FB401, 
monitors the air cunt of boost voltage 
supplied and if this falls below 
approximately one-half volt, transistors Q2 
and 03 release, releasing alarm relay K1 . 
Its break contact closes a path to the 
alarm f errod . When this happens, the PAT 
lead to the converter goes high. If it 
remains high for .3 through 1.0 second, the 
pulse width modulator in the S5 shuts down, 
tht alarm light emitting diode (LED) comes 
on, and the K1 relay is locked down by the 
PA lead from the S5. 

a. ft U If the voltage between pins 208 
and 20 9 on the S5, (boosted battery 
voltage) exceeds 56.8 +1.1 volts, this same 
latch-down function will occur after the 
same time delay. If the output voltage of 
the converter (pins 100 through 107 and 201 
through 207) exceeds 14.4+1 volts or if the 
output current exceeds 2.9 +.5 amperes the 
S5 will shut down without any delay. Any 
shutdown will result in the release of K1 
and an alarm indication. This alarm may be 
released manually by operating and 
releasing the cut-of-service key on the 
network frame. 

4.05 The S5 can be removed from service 
by operating the converter-off locking key 
on the network frame. This removes the 
24-volt start voltage. When this key is 
released, the NPA lead is briefly connected 
to -54 volts. This releases the silicone 
control rectifier (SCR) in the S5, 
extinguishing the alarm LEE in the S5 . 

a. 06 when the S5 is not in service or 
is removed for servicing, the output 

voltage to the junctors is maintained 

through a bypass diode mounted on the 

network frame. S 15-volt zener diode is 

used to limit the maximum amount of boost 

voltage to 1 5 volts. 

4.07 There is a possibility that noise 
could shut down and lock the 85 out of 
service. If this happens, the processor 
can apply ground tc a pin on the FB401 for 
a few seconds via the peripheral decoder. 
An autonomous timer in the FB401 will 
remove the 24ST voltage long enough to 
reset the latch in the S5 . The autonomous 
timer prevents the program from permanently 



removing basted battery voltage. Since 
there irf only one scan point for all of the 
E5. in the office, the processor can 
determine which S5 was in trouble by 
sequentially trying to reset each 
converter. This technique will also serve 
as an alarm test feature to verify that the 
no-voltage alarms are functional. 

SECTION III - REFERENCE DATA 



1. WORK ING LIMI TS 

1.01 B attery Voltage Levels : 
Boosted battery voltage -54.6 +1 volts. 

1.02 Ferrod Cu rrent Levels : 

Junctor maximum operate (saturate) current 

- 18 mA. 

Junctor minimum release (nonsaturate) 

current - 9 mA. 
Trunk and service circuits maximum operate 

(saturate) current - 6 mA. 
Trunk and service circuits minimum release 

(nonsaturate) current - 3 mA. 

1.03 L oop Re sis tance : 

Maximum subscriber loop resistance 

- 1600 ohms. 

Nominal subscriber set resistance 
- +200 ohms. 

Minimum subscriber loop leakage resistance 

- 10,000 ohms. 

1.04 T one Lev els : 

Overflow tone level - 21 dbm +1.5 DB 
Audible ringing tone level - 16 dbm +1.5 DE 

1.05 The peripheral decoder has a peak 
output current of 60 mA and an average 
output current of 45 mA. 

2. FUNCTIONAL DE SIGNATIONS 

2.01 Relay: 

pesj.anat jon Meaning 

A,B,C 



These relays are 
designated for 
program reference. 



FUNCTIONS 



Lx. , J Wtctqr 

3.01 Supplies talking battery. 

3.02 Provides transmission coupling 
between two lines . 

3.03 Provides transmission coupling 
from lines to trunks and from trunks to 
lines. 



Page 5 



CD-aMOO-M - ISSUE 2A 



3.04 Supplies audible ringing tone to 
the calling party. 

3.05 Provides overflow tone to the 
calling line cr incoming trunk. 

3.0 6 Limits high current surges in the 
transmission path. 

3.07 Transposes the ac voltage between 
tip and ring on the two sides of the 
junctor such that for alternating current 
the 1 is connected to R1 and R is connected 
to 11. 

B. Splittin g Resistor s 

3.C8 Provides audible and overflow 
tones to the junctors . 



3.0 9 Maintains 
impedance. 



900-ohm source 



3.10 Maintains isolation between tones 
and between tone ports. 

C. Ferrod Sc ann er 

3.11 Generates a reply pulse upon 
receipt of an interrogate pulse from the 
scan controller, indicating the presence or 
absence of current in the control winding. 

3.12 The 2E ferrod used with the 
junctor, saturates with 18 irA, and gives no 
reply pulse upon interrogation. With 9 mA, 
it will provide a full amplitude reply 
pulse. 

3.13 The 2C ferrod used with the trunk 
and service circuits saturates with 6 mA 
and gives no reply pulse upon 
interrogation. With 3 mA it, will provide 
a full amplitude pulse. 

3.14 Provides means for a single 

circuit pack tc be removed and the 

remainder of the scanner tc continue to 
operate. 

D. Per i pher a l Decod er Gr out 

3.15 Receives pulses from peripheral 
pulse distributer in the peripheral 
controller. 

3.16 Controls the operation or release 
of 21 state relays, three at a time. 

Sj. Eoost^d_£a£teiy_s.uEj2ly. 

3.17 Provides 1 to 14.1+1 volts in 
series with the -08 volt battery to supply 
-54.6 +.75 volts to the junctors and CDPRs. 

3.18 Provides a means for boosted 
battery power to be supplied at a current 
of 2.9 +.5 amperes from each of the two S5 
dc-to-dc converters. 



3.19 Provides a means for converter 
trouble to release the alarm relay in FB401 
and thus close a path to the battery boost 
alarm ferrod. 

3.20 Provides a means for converter 
output in excess of 14. 1 +1 volts or in 
excess of 2.9 +.5 amperes to" shut down the 
converter and lock it out of service. 

3.21 Provides a means for an alarm to 
operate and the converter to lock itself 
out of service, if the boosted battery 
voltage exceeds 56.8 +1.1 volts for .3 
through 1 second. 

3.22 Provides a means for an alarm to 
operate and the converter to lock itself 
out or service if the converter output 
voltage falls below .5 +.2 volt for .3 
through 1 second. 

3.23 Provides a means for the LED on 
the front of the converter to operate any 
time either converter is in an alarm 
condition. 

3. 21 Provides a means for a converter 
to be removed from an alarm status and 
returned to service ui der program control 
but prevents it from being locked out of 
service under program control. 

3.25 Provides a means for a converter 
alarm to be released manually by operating 
and releasing the converter-of f key on the 
network frame. 

4 A CONNECTING CIRCPITS 

4.01 When this circuit is listed on a 
keysheet, the connecting information 

thereon is to be followed. 

(a) Peripheral controller - 3D- 3H1 10-01. 

(b) 15-B Grid Circuit - SD-3H121-01. 

(c) 15-C Grid Circuit - SD-3H130-01 . 

Circuit - 



(d) Master Scanner 

SD-3H140-0 1. 



(e) Universal 

SD-3H220-01. 



Trunk 



Circuit - 



(f) Customer Dial Pulse Receiver and 
Regular Ring Circuit - SD-3H4 10-01. 

(g) Network Frame Circuit - SD-3H901-P1. 

(h) Control Frame Circuit - SD-3H902-01. 

(i) Power Systems dc-to-dc Converter -48 
and +24 Volt Inputs -10 Volts, 
2-Ampere Output - SD-82250-01. 



(j) Ringing and 

SD-82255-0 1. 



Tone 



Plant 
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5^ MANUFA CTUR I NG TEST ING FEOUIREMSN'TS 

5.01 The manufactu-ir.q testing 
requirements are specified in X-790 37. 

6^ ALA RM INFORMATI CS 

6.01 Any failure in the battery booster 
converters will take them out of service 
and ops .ate alarm ferrod 00-25-11. 

7.01 The associated fuse should te 
removed before removing any circuit pack. 
See Information Note 302. 

SECTION IV - REASONS FOR REISSUE 

p. Description of Changes 

D.1 Provided complete CD information 
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